INTRODUCTION
Phytoplankton is considered as important component of aquatic flora, play a key role in maintaining equilibrium between abiotic and biotic components of aquatic ecosystem (Pandey et al., 2004) . Desmids are an order in the Charophyta, a division of green algae that forms a sister group to the land plants (Gontcharov et al., 2003) . The desmids are often treated as members of the Zygnematales, as family Desmidiaceae (Kanetsuna, .2002 ; World Register of Marine Species, 2014). The structure of desmid algae is unicellular, while the cell is sometimes divided into two symmetrical compartments separated by a narrow bridge or isthmus, wherein the spherical nucleus is located. Each semi-cell houses a large, often folded chloroplast for photosynthesis (https://en. wikipedia.org).
The present study has been carried out to know the diversity and distribution of desmids in Bhadra reservoir of Karnataka. This study is relevant since the present water body forms the source of water for irrigation, drinking, fisheries and for producing hydro electric power.
MATERIALS AND METHODS

Study Area
The location of the study area is depicted in Figure 1 . The Bhadra reservoir is located on the Bhadra river a tributary of Tungabhadra river in Chikkamagaluru district in Tarikere Taluk, in the Western part of Karnataka in India. The benefits derived from the reservoir storage are irrigation with gross irrigation potential of 162,818 hectares (402,330 acres) (Bhadhra reservoir project,2011), hydro power generation of 39. 
Estimation of Desmids
Planktonic forms were collected by using plankton net made of bolting silk cloth of meshes of 10 µm fixing a glass bottle of 100 ml at a narrow end. For taking the samples of qualitative analysis, the net was towed for 5 minutes just below the surface of water (Green and Holden, 1960) . Tows were restricted to a small area around each sampling point. The samples were immediately transferred to other bottles and preserved by adding 4% formalin as per the practice of Welch (1948 
Method of Water Sampling
Water samples were collected for chemical analysis from Bhadra reservoir at an interval of 30 days. Samples were collected in black plastic carbuoys of 5 litres capacity. For the estimation of certain factors like dissolved oxygen, water samples were taken in 300 ml BOD bottle and fixed immediately using Winkler's reagent. Water temperature and p H were recorded at the time of collection. Remaining water quality parameters were estimated as per the standard methods (APHA, 1998).
RESULTS AND DISCUSSION
A total of 9 genera and 46 species of desmids were recorded (Table 1 ) during the present study and the important genera include Cosmarium with 25 species, Closterium with 3 species, Euastrum (2 species), Staurastrum (11 species), Micrasterias (1species), Desmidium (1 species), Arthrodesmus (1 species), Staurodesmus (1species) and Xanthidium (1 species). With regard to their seasonal occurrence, they were found to be more during summer (58174o/l) and low (Table 3 and 
Table2. Yearly and two yearly occurrence (o/l) of Desmids in Bhadra reservoir
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Figure2. Monthly occurrence (o/l) of Desmids in Bhadra reservoir
Zafar (1967) and Pandey and Pandey (1980) have pointed out that the water temperature in the range of 20º-30º C is favourable for the growth of the desmids. Further, Gonzalves and Joshi (1946) and Zafar (1967) have recorded thicker population of desmids in moderately alkaline waters. Rao (1955) concludes that certain species of desmids are favoured by high p H and few by low p H and, still others do not show any relationship with p H . Shashikanth and Anand (1978) correlated high rainfall and turbidity for their minima in the aquatic systems. Nonetheless, a great emphasis is laid on calcium as a factor for their growth and multiplication by Seenayya (1971 b), Mitra (1982) , Raj Kumar (1984) and Venkateswarlu (1986) . p H was above 7 which contained fairly good number of desmids indicating that the alkaline water supports the desmid population, as corroborated by Gonzalves and Joshi (1946) . Shashikanth and Anand (1978) opined that desmids prefer clear and uncontaminated water hence the desmids were nil at lower stretch of Bhadra river as the water is polluted by Industrial effluents and domestic wasters. While, the turbidity values were found to be less and hence harboured desmids, indicating that lower the turbidity values, higher will be the desmid population in Bhadra reservoir. This is an essential agreement with Shashikanth and Anand (1978) .
The behavior of desmid towards calcium concentration is rather peculiar. As per Table 5 Hegde (1986) has reported desmid from lentic water bodies of Karnataka and concluded that desmids prefer to grow in both in acidic and alkaline waters. He has reported Staurastrum spinipendens from a lentic water body with a p H of 4.5 and similarly Staurastrum pseudounicorne in a water body with a p H of 8.5 suggesting that desmid occur both in acidic and alkaline waters.
The present work has revealed that phosphate at lower concentration trigger the abundance of desmids. A similar observation has been made by Venkateswarlu (1986) . Seenayya (1971 b) is of the opinion that the total solids at higher concentration favour the abundance of desmids. When this is taken into consideration, the content of total solids was high ,nevertheless the population of desmid was higher. This observation is quite reverse to the findings of Seenayya (1971 b).
However, Venkateswarlu (1986) is of the opinion that desmids do not show any correlation with that of high or low concentration of total solids. Therefore, our observations are not in essential agreement with that of Venkateswarlu (1986) and Seenayya (1971b) .
A large number of workers Zafar (1967) , Seenayya (1971b) , Rajkumar (1984) , Venkateswarlu (1986) have pointed out that the desmids avoid polluted waters. In the present study, downstream stretch of the Bhadra river is highly polluted as it receives the industrial effluent and even a single desmid was not found to grow at this station revealing that desmids do not tolerate the high degree of organic pollution. Hence, the observations made are in essential agreement with that of the above workers.
Desmids are group of phytoplankton that very sensitive to environmental changes and eutrophic conditions are not support their growth (Charles,1955; Edmondson ,1959; Gayathri et al., 2011) . Their high density indicates the oligotrophy and free of pollution of the reservoir. Gerrath (1993) reported that desmids are generally more common and diverse in oligotrophic lakes and ponds.
Desmid population was declined during rainy season and recorded the lowest values. This is an agreement with the earlier works of Sukumaran and Das (2001) and Senthilkumar and Sivakumar (2008) .In the present study, among the desmid the genus Cosmarium was the dominant with 25 species. Das et al (2014) recorded 02 species of desmids i.e.,Cosmarium and Closterium from OxBow lake in Nadia district of West Bengal (India).
The low density of plankton during rainy season was due to turbid water, which reduced penetration of sun light and adversely affects the production of plankton. A similar observation was reported by Sugunan et al (2000) . In the present study alkaline pH, low levels of calcium, phosphate and turbidity promote the growth of desmids. Continuous monitoring of water is required to know the status of Bhadra reservoir. It suggested a possibility of prediction for desmid variability patterns by some water quality parameters.
Dr. B. R. Kiran
CONCLUSION
Desmids did not appear at downstream stretch of Bhadra river. Alkaline waters support luxuriant growth of desmids in the Bhadra reservoir. Water temperature has no bearing on the distribution of desmids, also, high turbidity value do not support the luxuriant growth of desmids. Low phosphate (0.001 mg/l) encourages their growth. Relatively higher concentration of calcium i.e., above (36.87 mg/l) is not favourable for desmid population. Seasonally, desmids were high during summer and low during rainy season. The data generated clearly revels that the reservoir is basically productive and uncontaminated . Therefore, it is suggested that the status of the reservoir should be maintained by enforcing the environmental protection acts. The catchment area of the reservoir should be protected from the adverse effects of human activities.
RECOMMENDATIONS
The following recommendations are made for development and Management of the reservoir on scientific lines.
1. The downstream stretch of Bhadra river near Bhadravathi town, where the effluents of Mysore Paper Mills Limited, Visweshwaraiah Iron and Steel Limited and sewage water enters the river, the Desmids were nil. A proper treatment of effluent and sewage is needed at the earliest to improve the quality of water which would certainly help fishes to grow.
2. A small well-equipped field laboratory may be established at Bhadra reservoir for monitoring the hydrobiological parameters and other ecological conditions of the reservoir.
3. The farmers of the adjoining areas of the river system should be informed not to use the chemical fertilizers thereby rendering the river system useful for public. The people living in the areas of the river bank should be kept informed about the impact of environmental degradation and sustainable conservation programmes.
4. It is necessary to develop biological criteria for assessing the quality of water. Hence, attention must be devoted to the critical analysis of the biological data. Field oriented biology is highly desirable at the moment for the real progress on bio-monitoring studies.
5. Awareness among the public about the importance of fishes and water bodies and their sustainable exploitation should be created.
6. It is obvious that, to maintain the healthy conditions of reservoir the catchment area should be protected from the adverse effects of human activities.
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